1 Spin thermoelectric voltage (ΔV) dependence on laser power and its spot size. We observe that the thermal voltage does not depend on the beam size (d) between 10 and 330 μm for the sample w = 400 μm under the same laser power (P), as shown in Fig. S1 . The temperature gradient is well-defined with P, which is evidenced by the fact that the ΔV shows linear tendency with P, except a deviation for a very high power density. Note that our beam size is defined experimentally from the 10-90% reflectivity change when the laser beam moves across the edge boundary of a photo-lithographically patterned stripe structure.
∇TFN. In other words, in the linear regime of optical energy transfer to heat,
This could be very useful when we calibrate the calculated temperature to fit the experimental condition, or when we compare the measured signal with the literature value, measured usually with different beam size and power. Under the same P condition, we used Gaussian beam radial size (σL) of 31.2 μm in the calculation, whereas the actual beam diameter (10-90% criteria ~ 2.564σL) was 80 μm. Here, we matched σL to reflect the actual power density correctly with the calculated one ((80 μm/2.564) / 31.2 μm) 2 ~ 1. This is considered in the calculation of CANE and SS in equation (2) of the main text. Figure S2 illustrates the front-side or back-substrate-side illumation of laser beam to verify that the signal originates from vertical thermal gradient, which possibly induces ISHE in addition to ANE. The result of well-known YIG/Pt is shown in Fig. S2(a Table. S1. From this, we estimated that the effective absorption coefficient α * lies within α/2 < α * < 2α due to the combined effect of reflectivity and absorption. As described in Fig. 6 in the main text, this explains the rapid increase of ΔV, when the number of repeat (n) is less than 3~4. We would like to emphasize that ΔTF of CFB in Fig. 3(e) in the main text did not alter much by varying the thermal conductivity of Pt or Ta due to the top-to-bottom optical injection geometry, in which effect of the lateral thermal conduction through the thin film on the signal is mostly cancelled out. It depends mostly on the absorption coefficient and thermal conductivity of top-layer CFB. Therefore, we think that strong evidence for the existence of inverse spin Hall effect is Figs. 3(b) and (e), which reveals nearly identical ΔTF of CFB in Fig. 3(e), so almost same ANE, but quite different level of V/R curve in Fig. 3(b) . Qualitatively, By comparing the ratio of the power factor σ|| Sm 2 , we can further estimate (ZT)n,w of multilayer with different sample width. The increase of the number of stack repeat from 1 to 10 and the reduction of the sample width from 100 to 10 μm are compensated each other in terms of R||, so, the effect of σ|| is unchanged. When we assume the same effective thermal conductivity of [CFB/Pt]i, where i = 1 ~ 10, the ratio of (ZT)n,w solely depends on the ratio of
